The antibacterial sensitivity of some single, double and triple chain aroylhydrazine against gram positive and gram negative bacteria were performed by disc diffusion method. Most of the compounds showed appreciable antibacterial activity against different gram positive and gram negative bacteria. The single chain hydrazines are more active then double chain and triple chain hydrazine. Among the single chain aroylhydrazines studied only 4-n-hexyloxy benzoyl hydrazine is the most active. The significant activity of 4-n-hexyloxybenzoyl hydrazine and heptyloxybenzoyl hydrazine against gram positive and gram negative bacteria may be (formation of inhibition zone 8 to 22 mm with most of the test bacteria) due to their liophilicity of the bacterial cell membrane. Anti-microbial activity decreases as the number of carbon of single chain hydrazine increases (C6 > C7 > C8 > C9 > C10 single chain hydrazine). Double chain hydrazines (3, 5 or 3, 4) are more active than triple chain hydrazines (3, 5 > 3, 4 > 3, 4, 5 hydrazine). The antibacterial activities of hydrazines are being decreased as their increasing number of side chain.
INTRODUCTION
Antitumour properties of some amino acid complexes of copper (II) have already been investigated [1] . Most of the heterocyclic amines are used as corrosion inhibitors and their complexes with platinum and copper have been tested as antitumour [2] and antibacterial [3] agents and 3-amino pyridine has strong anticonvulsive effects [4, 5] . Some coordination complexes have already been appeared in the literature [6, 7] as antibacterial agents. For investigating liquid crystal properties of copper complexes we have been synthesized copper complexes, aroylhydrazines, aroylhydrazones. Biological activities of N-salicylideneacylhydrazines have already been investigated. If 3-aminopyradine has strong anticonvulsive effects and Nsalicylideneacylhydrazines show a wide spectrum of biological activities. Aroyl hydrazines have free amino group. So hydrazines may have antibacterial activity. The above information motivates us to study the antibacterial activity of aroyl hydrazines. Therefore in the present paper report the study of the antibacterial activity of single chain, double chain and triple chain aroyl hydrazine. Pure culture strain of ten gram positive and gram negative bacteria were used in this study.
MATERIALS AND METHODS
The susceptibility of the microorganisms to antimicrobial agents may be measured in vitro by utilizing agar diffusion technique provided that all the procedural details are carefully controlled. Dried filter paper discs containing the test materials are usually applied to the test plates containing the culture of microorganisms. The dried discs adsorb water from the agar medium and the test material is dissolved. Then the test material diffuses through the adjacent agar medium according to the physical law that governs diffusion of molecules through an agar gel. As a result there is a gradual change of test material concentration in the agar surrounding each disc. Activities of the test sample are expressed by measuring the zone of inhibition observed around the area. The zone of inhibition is affected by various factors, by the growth rate of the microorganism, rate of diffusion of test material through the agar gel and concentration of test materials. 
Preparation of wet disc for sensitivity test
The anti-microbial sensitivity test was performed by disc diffusion method [8] . Punched discs of 8 mm in diameter from number 1whatman filter paper and dispersed batches of 100 discs in screw capped bottles were sterilized in autoclave. In an aseptic condition the test material hydrazine was allowed to absorb into the filter paper disc (400 μ gm/disk) and left over night for complete removal of solvent (dichloromethane).
Anti-microbial assay procedure
The test organisms from the pure culture were transferred to the slant with the help of an inoculation loop in an aseptic condition. After inoculation the slant was subjected to incubation at 37 0 C for 12-24 hours to provide sufficient time and temperature for the growth of the test organisms. Cultures were used within two or three days. The test organisms from slant were transferred to nutrient broth and incubate at 37 0 C for 24 hours for sufficient growth. After incubation turbidity was observed in the test tube, it was ready to use as test organisms. On the other hand nutrient agar was poured into Petri dishes on a level horizontal surface so as to give a uniform depth of approximately 4mm. After the medium had been allowed to cool to room temperature it was stored in a refrigerator.
Just before use the plates were placed in an incubator (25 0 C) with lids for about 10-15 minutes, until excess surface moisture was lost by evaporation. There should be no droplets of moisture on the surface of the medium or on Petri dish plate cover. The test organism was immediately transferred to the Petri dish culture media (nutrient agar) in aseptic condition in order to facilitate a homogenous distribution of test organisms the Petri dish was rotated several times first clockwise and then anti clockwise. The discs were placed on the plate with a sterile forceps. The plates were then kept in a refrigerator for about 4 hours in order to allow sufficient time to the test material to diffuse to considerable areas of the plate. The plates were then incubated at 37 0 C for 36-72 hours in an incubator. The anti-microbial activity was detected by the formation of a clear zone around the disc. The zone of inhibition was measured in mm from the under surface of the Petri dishes using a ruler [9] .
Synthesis of hydrazine
All chemicals were obtained from ACORS chemicals and were used without further purification. Except ethanol and 1-butanol distilled over anhydrous calcium oxide and dichloromethane was distilled over anhydrous P 2 O 5 . Infrared spectra in the range 4000-400 cm -1 were recorded from an intimated mixture of the compounds and KBr using a JASCO FT-IR-460+TLUS spectrometer. The 1 H-NMR spectra were recorded either on Jeol MY60 FT NMR (to MHz) machine or on Bruker DPX 400 spectrometer (400MHz) Pre-coated silica gel glass plate (Silica gel 60, F-254, 0.25 mm) from E-Merck was used for analytical TLC while for separative purpose flash column chromatography was done over silica gel Merck 60 (230-400 mesh).
Synthesis of alkoxybenzoates: (1a-23a
Scheme-1) All the single, double and triple chain alkyloxybenzoates were synthesized by using a general procedure, the synthetic routes shown in scheme-1, a representative detail for ethyl-4-nhexyloxybenzoate is given below:
Ethyl-4-hydroxybenzoate (1 mole) and 1 bromoalkane (1 1.2 mole ratio) mix together with anhydrous potassium carbonate (1×1.5 mole ratio), made a salary and was irradiated with microwave radiation at medium law power (384w) for 3.5 minutes (Scheme-1). Extraction of the reaction product with dichloromethane and hexane (2:1v/v) followed by chromatographic purification over silica gel gave ethyl-4-n-hexyloxy-benzoate. 
Synthesis of Alkyloxy benzoyl hydrazine (1b-23b
Scheme-2-5): All the single, double and triple chain alkyloxy benzoyl hydrazines were synthesized by using a general procedure; the synthetic routes have shown in scheme-2-5, a representative detail for 4-nhexyloxy benzoyl hydrazine is given below:
A mixture of ethyl-4-n-hexyloxybenzoate and hydrazine hydrate, in 1:10 molar ratio, was refluxed in 1-butanol (25 mL) for 36 hours. The reaction mixture was cooled to room temperature and treated with water (≈ 250 mL). The white solid thus formed was filtered and dried under suction, and recrystallised from hot ethanol to give the pure required compounds (Scheme-2,1b) . 
RESULTS
The Alkoxy esters (1a-23a) were synthesized by reacting with hydroxy ester (1-4) and alkyl halides in presence of K 2 CO 3 , KI (Scheme-1) , 4-Alkoxy ester, 3,5-Alkoxy ester, 3,4-Alkoxy ester, 3,4,5-Alkoxy ester react with hydrazine hydrate to form corresponding aroylhydrazine (1b-23b,Scheme-2-5).
All the compounds were characterized by IR and 1 H-NMR spectra. Zone size more than 13mm highly sensitive, Zone size 8-12mm moderately sensitive Zone size 1-7mm less sensitive, --= no inhibition spectrum, * = highest inhibition spectrum, □ means 12 hours, 1b = 4-n-hexyloxy benzoyl hydrazine, 2b = 4-n-heptyloxy benzoyl hydrazine, 3b = 4-n-octyloxy benzoyl hydrazine, 4b = 4-n-nonyloxy benzoyl hydrazine, 5b = 4-n-decyloxy benzoyl hydrazine.
Antibacterial activities of different aroylhydrazines (test materials) were measured by the zone inhibition technique expressed by average diameter. These activities were measured against different microorganisms and the results summarized as follows (Table-1 Bacillus megaterium 400 ------------6b = 3,5-di-n-hexyloxy benzoyl hydrazine, 7b = 3,5-di-n-octyloxy benzoyl hydrazine, 8b = 3,5-di-ndecyloxy benzoyl hydrazine, 9b = 3,5-di-n-dodecyloxy benzoyl hydrazine 10b = 3,5-di-n-tetradecyloxy benzoyl hydrazine 11b = 3,5-di-n-hexadecyloxy benzoyl hydrazine . 
Bacillus megaterium 400 ------------12b = 3,4-di-n-hexyloxy benzoyl hydrazine, 13b = 3,4-di-n-octyloxy benzoyl hydrazine, 14b = 3,4-di-ndecyloxy benzoyl hydrazine, 15b = 3,4-di-n-dodecyloxy benzoyl hydrazine 16b = 3,4-di-n-tetradecyloxy benzoyl hydrazine 17b = 3,4-di-n-hexadecyloxy benzoyl hydrazine . 
Bacillus subtilis.
Bacillus megaterium 400 ------------18b = 3,4,5-tri-n-hexyloxy benzoyl hydrazine, 19b = 3,4,5-tri-n-octyloxy benzoyl hydrazine, 20b = 3,4,5-tri-n-decyloxy benzoyl hydrazine, 21b = 3,4,5-tri-n-dodecyloxy benzoyl hydrazine, 22b = 3,4,5-tri-ntetradecyloxy benzoyl hydrazine, 23b = 3,4,5-tri-n-hexadecyloxy benzoyl hydrazine . Table- 
DISCUSSION
The antibacterial activities of some mixed ligand transition metal complexes of pt (II), Au (II), Ni (II), Cu (II) had already been studied [10] . A survey of the antibacterial activities of some prepared zolidine derivatives [11] has also been performed. From the results of this paper it is important to point out that out of eleven six antibiotics do not show any significant activity, two inactive against Staphylococcus aureus (inhibition zone values 2-10mm) table-5. The values are much more less to damage the bacterial cell of the bacteria. It is noted that 4-n-hexyloxy benzoyl hydrazine shows highest activity against Staphylococcus aureus (inhibition zone value16mm) and has highest activity against Bacillus cereus (22mm).Therefore 4-n-hexyloxy benzoyl hydrazine may be used as a good antibacterial agent against Staphylococcus aureus but further trial is necessary. 4-n-decyloxy benzoyl hydrazine has highest activity against Salmonella typhae and has moderate activity against Shigella dyscenteriae, Salmonella paratyphae A, Bacillus subtilis and Staphylococcus aureus. 4-n-nonyloxy benzoyl hydrazine do not have any activity against Shigella sonnei, Bacillus cereus, Salmonella typhae , Shigella dyscenteriae, Salmonella paratyphae A, Bacillus subtilis, Shigella flexneri and less sensitive against Staphylococcus aureus, Escherichia coli and Bacillus megaterium.3,5-substituted hydrazines are more active, some 3,4-substituted hydrazines are moderately sensitive and some 3,4-subtituted hydrazines do not have any activity and are less sensitive, the activity series is 3,5 > 3,4 > 3,4,5 hydrazine. 3,5-di-nhexadecyloxybenzoylhydrazine shows highest activity against Shigella sonnei (16mm). 3,5-di-noctyloxybenzoylhydrazine shows highest activity against Shigella sonnei (18mm) for twelve hours. 3,4-di-n-hexyloxybenzoylhydrazine shows highest activity against Shigella flexneri (16mm).
CONCLUSION
Single chain hydrazines are more active than double and triple chain hydrazines. Anti-microbial activity decreases as the number of carbon of single and double chain hydrazine increases, (C 6 > C 7 > C 8 > C 9 > C 10 single and double chain hydrazine.) Double chain hydrazines (3, 5 or 3, 4) are more active than triple chain hydrazines, (3, 5 > 3, 4 > 3, 4, 5 hydrazine). The poor activity of other hydrazines (3, 4, 5, some 3, 5, some 3, 4, and single chain) may be due to the hydrophobic properties of these hydrazines which may inhibits permeation through the lipoid layers of microorganism membranes. The significant activity of hexyloxybenzoyl hydrazine and heptyloxybenzoyl hydrazine against gram positive and gram negative bacteria may be (formation of inhibition zone 8 to 22 mm with most of the test bacteria) due to their liophilicity of the bacterial cell membrane.
